Although suicide is a known leading cause of death among street youth, few prospective studies have explored childhood experiences as risk factors for future suicide attempt in this population. We examined the risk of attempted suicide in relation to childhood maltreatment among street youth.
WHAT'S KNOWN ON THIS SUBJECT: Street youth demonstrate elevated mortality compared with the general adolescent and young adult population. Suicide is a leading cause of death among street youth. Many street youth have experienced childhood maltreatment, including abuse and neglect.
WHAT THIS STUDY ADDS:
In this prospective cohort of street youth, self-reported attempted suicide and history of childhood maltreatment were common. Individuals who experienced childhood physical abuse, emotional abuse, or emotional neglect were at highest risk of attempting suicide.
Each year, .10 000 adolescents and young adults die of suicide in the United States, where it is the third leading cause of death among youth aged 15 to 24 years and accounts for 20% of all deaths in this age group. 1 In Canada, suicide also accounts for 20% of all deaths among those ,25 years old and is the second leading cause of death among adolescents and young adults. 2 General population-based estimates of suicidal behavior may not accurately reflect rates among hidden youth populations, particularly those who are homeless or street-involved and may be at even higher risk of suicide. Street youth (young people living or working all or part of their time on the street) are a marginalized population with greatly elevated mortality compared with the general youth population. 3 In one of the only longitudinal studies of mortality among street youth conducted to date, the death rate was 11 times that of the general youth population, and suicide was the single leading cause of death. 4 Understanding why street youth are at high risk of suicide is critical to developing prevention efforts. Illicit drug use, which is highly prevalent among street youth, 5, 6 is strongly associated with suicidal ideation and behavior. 4, [7] [8] [9] [10] Illicit drug use is, in turn, associated with childhood maltreatment, which can include sexual, physical, and emotional abuse and physical and emotional neglect. 11, 12 Among adult drug users, childhood physical and sexual abuse are determinants of suicidal ideation and attempts. 13, 14 Emotional abuse and physical and emotional neglect have been the subject of less study but are emerging as important risk factors for suicide. 15, 16 A history of childhood maltreatment is common among street youth, 17 but its association with suicide in this vulnerable population has received little study. In addition, the contributions of different types of abuse (sexual, physical, and emotional) and neglect (physical and emotional) to suicide risk have not been systematically examined.
We conducted this prospective cohort study in street youth to examine the risk of attempted suicide in relation to childhood maltreatment. We hypothesized that more severe levels of maltreatment would be associated with an elevated risk of attempting suicide. Consistent with recent data from adults, 16 we also hypothesized that emotional abuse and neglect would be correlates of risk of attempted suicide.
METHODS

Study Design
The At Risk Youth Study (ARYS) is a prospective cohort of street youth in Vancouver, Canada, which has been described previously. 18 Participants were recruited between September 2005 and November 2013. Inclusion criteria were age 14 to 26 years and past-month use of illicit drugs other than marijuana. (Because marijuana use is highly prevalent among Canadian youth, 19 inclusion criteria required use of drugs other than marijuana to enroll youth at risk of initiating injection, a primary study outcome.) Eligible youth were street-involved, defined as having been without housing in the preceding 6 months, or, if not homeless, having accessed services for street-involved youth during that time. 6, 20, 21 Recruitment occurred during daytime and nighttime in neighborhoods where street youth were known to congregate, with snowball sampling to recruit additional participants. Informed consent was obtained, and baseline and semiannual follow-up interviews were completed at a storefront location in downtown Vancouver. Participants were listed in study records by name, but identities were safeguarded by institutional review board-approved study protocols. 18 As part of consent procedures, participants were advised verbally and in writing of the legal duty to report abuse of persons aged ,19 years in British Columbia and were assured of their right to refuse to answer questions on this or any other topic. Participants were remunerated 20 Canadian dollars at baseline and follow-up visits. The ARYS was approved by the University of British Columbia and Providence Health Care Research Ethics Board.
Measures
Participants underwent an interviewer-administered questionnaire capturing sociodemographic characteristics, drug use, and sexual behaviors. The questionnaire included the Center for Epidemiologic Studies Depression (CES-D) scale, a validated instrument with a standardized cutoff of .21 indicating high levels of depressive symptoms. 22, 23 At baseline and follow-up visits occurring semiannually, participants also completed a nurse-administered interview with questions on past-6-month suicide attempts. Emergency referral services were available for participants with active suicidal ideation or suspected ongoing abuse or neglect.
The primary outcome of interest was the response to the question, "In the last 6 months, have you attempted suicide?" We also ascertained lifetime suicidal ideation with the question, "Have you ever seriously thought about taking your own life?" Nurse interviewers were trained to differentiate intentional suicide attempts from accidental drug overdoses. The primary exposure was self-reported childhood maltreatment based on responses to the Childhood Trauma Questionnaire (CTQ), which participants completed at baseline. The CTQ is a validated 25-item measure that has been successfully used among street-involved youth, with subscales detecting 5 types of maltreatment: (1) sexual abuse, (2) physical abuse, (3) emotional abuse, (4) physical neglect, and (5) emotional neglect. [24] [25] [26] The CTQ provides a separate score for each type of maltreatment based on 5-point Likert responses ranging from 1 ("never true") to 5 ("very often true"). All questions began with the prompt, "When I was growing up…," to specifically address experiences from childhood. Sample questions included, "…I was punished with a belt, a board, a cord, or some other hard object" (physical abuse) and "…People in my family said hurtful or insulting things to me" (emotional abuse). 26 We used validated standard cutoffs for each of the 5 CTQ subscales: "no or minimal" maltreatment (score of 5-8), "low to moderate" (score of 9-12), "moderate to severe" (score of [13] [14] [15] , and "severe to extreme" (score .15). 26, 27 Other measured characteristics included the following: age, gender, Aboriginal ancestry, sexual identity (lesbian, gay, bisexual, or transgender), current enrollment in or previous completion of high school, past-6-month homelessness, use of street-based outreach services (outreach worker, street nurse, health van, home care worker/nurse, safe injection facility, or youth drop-in center), daily alcohol use, injection drug use, overdose, sex work (trading sex for money/drugs/shelter/ clothing), and CES-D score .21.
Sample
Although the ARYS continued open enrollment beyond the study period for the present analysis, the sample included here was restricted to the 660 (66.0%) participants of 1002 individuals recruited who had returned for $1 follow-up visit by November 2013. Those who returned for follow-up were similar to those who did not with regard to key study variables, including past-6-month suicide attempts, CTQ subscale scores, and all other characteristics (P . .05 for all).
Statistical Analyses
We calculated the proportion of youth reporting a suicide attempt during the study period and, on the basis of the person-time method, calculated the crude incidence density of attempted suicide. We next compared those who reported a suicide attempt during follow-up with those who did not with regard to baseline characteristics. Analyses used the Pearson x 2 test and Fisher's exact test (for cell counts ,5) for categorical variables and the Wilcoxon test for continuous variables. We then compared those with and without a suicide attempt according to each type of childhood maltreatment using the Cochran-Mantel-Haenszel test for ordinal data.
Next, using the Kaplan-Meier method, we compared the cumulative incidence of attempted suicide according to CTQ scores of 5 to 12 ("none to moderate") versus scores .12 ("moderate to extreme") for each type of maltreatment. (Although these terminologies both included "moderate" severity of abuse, score groupings were mutually exclusive and score ranges were based on standardized cutoffs of the CTQ. 26, 27 Scores were dichotomized because of the high prevalence of low-moderate childhood maltreatment. 16 ) Participants who attempted suicide were right-censored at the time of their first attempt; the remaining participants were right-censored at the time of their last follow-up visit. We compared survival distributions using the log-rank test.
Then, using Cox proportional hazards regression, we examined associations between the 5 types of maltreatment and suicide attempts in 5 separate models. We also generated a combined analysis in which we entered all types of maltreatment into the same model to identify the independent contributions of each. All multivariable analyses adjusted for age and gender on the basis of their known association with risk of suicide among youth. 28, 29 In addition, because previous studies of mortality among street youth have shown that death from drug overdose may be difficult to differentiate from suicide, 4 we also adjusted for past-6-month injection drug use and drug overdose. Variables were time-updated.
Because the outcome of interest, suicide attempt, might have been associated with loss to follow-up (ie, informative censoring), we conducted separate analyses in which we generated models using inverse probability of censoring weights (IPCW) for comparison. 30 IPCW analyses reweighted the sample such that the contribution of participants who did not return for follow-up was increased, thus generating effect estimates that would have been calculated if every participant had provided full follow-up. As described elsewhere, 31, 32 these analyses modeled the probability of remaining uncensored according to CTQ score and other study variables with the use of pooled logistic regression. We also linked to provincial registries to obtain information on deaths among participants lost to follow-up.
Finally, to examine the role of depressive symptoms as an intermediate in the pathway between childhood maltreatment and suicide attempts, we used the Sobel method to determine whether CES-D score mediated the relationship between each type of maltreatment and suicide attempts. 33 Analyses were performed by using SAS version 9.3 (SAS Institute, Cary, NC). All P values were 2-sided and tests were considered significant at P , .05.
RESULTS
Of 660 eligible participants, 68.2% were male, 24.6% were Aboriginal,
FIGURE 1
Cumulative incidence of attempting suicide according to severity of sexual abuse (A), physical abuse (B), emotional abuse (C), physical neglect (D), emotional neglect (E), and any type of abuse/neglect (F): ARYS (Vancouver, British Columbia; [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] . N = 660. Although both groupings listed ("moderate to severe abuse," "none to moderate abuse") include "moderate" levels of abuse, categories used standardized cutoffs of the CTQ and score ranges were mutually exclusive. 26, 27 Categories were collapsed with "none to moderate" (score of 5-12) incorporating "none to minimal" (score of 5-8) combined with "low to moderate" (score of 9-12), and "moderate to severe" (score .12) incorporating "moderate to severe" (score of 13-15) combined with "severe to extreme" (score .15). Where totals do not add to 660 at time zero, values are missing because the participant elected not to complete the CTQ at the baseline visit. Although every participant in the sample completed all or part of the CTQ, scores were missing for the sexual abuse subscale from 33 (5.0%) participants, for the physical abuse subscale from 23 (3.5%), for the emotional abuse subscale from 26 (3.9%), for the physical neglect subscale from 21 (3.2%), and for the emotional neglect subscale from 29 (4.4%). In addition, the CES-D scale was not fully completed by 45 (6.8%) participants. For both instruments, respondents did not differ from nonrespondents in terms of suicide attempts and all other variables (P . .05 for all). CTQ respondents did not differ from nonrespondents with regard to CES-D score (P . .05). Each of the CTQ subscales was correlated with one another (P , .001 for all pairs of subscales), with correlation coefficients ranging from 0.21 (sexual abuse and emotional neglect) to 0.49 (physical abuse and emotional abuse).
As shown in Table 2 , increasing severity of childhood maltreatment was associated with attempting suicide for all types of maltreatment except for sexual abuse. The cumulative incidence of suicide attempts was significantly associated with all types of maltreatment examined separately (Fig 1 A, B , C, D, and E) and together ( Fig 1F) . As shown in Table 3 , which lists crude and adjusted hazard ratios according to type of maltreatment, we observed a significantly elevated risk of suicide attempts among those reporting "moderate to extreme" physical abuse, emotional abuse, and emotional neglect but not among those reporting "moderate to extreme" sexual abuse or physical neglect. Effect sizes were comparable in IPCW models, which reweighted the sample to account for informative censoring (ie, to account for the possibility that those lost to follow-up were at greatest risk of suicide). In the combined model, which included all types of maltreatment in the same model, only physical abuse retained a statistically significant hazard ratio.
CES-D score did not appear to mediate the relationship between statistically significant forms of maltreatment and suicide attempts. Sobel test statistics for mediation by CES-D scores .21 were as follows: physical abuse, 1.75 (P = .080); emotional abuse, 1.77 (P = .077); and emotional neglect, 1.55 (P = .122).
DISCUSSION
In this prospective cohort study in street youth, we observed a high incidence of self-reported attempted suicide, with .1 in 20 youth reporting an attempt over the 7-year study period. History of childhood maltreatment was strongly associated with risk of attempted suicide, with youth who reported previous physical abuse, emotional abuse, or emotional neglect 3 to nearly 5 times as likely to report attempting suicide. Among the 5 types of self-reported childhood maltreatment examined in a combined model, only physical abuse retained an independent effect on risk of attempted suicide.
To date, most studies on suicidality and childhood maltreatment have focused on adult drug users in clinicbased samples and have used a cross-sectional design. 13, 14, 34 Our study is novel in examining a longitudinal cohort of communityrecruited street youth. Although we observed a high frequency of attempted suicide in our sample, studies reveal that attempted suicide is alarmingly common throughout the general adolescent population. The 2013 Youth Risk Behavior Surveillance Study of US high school students estimated the past-year prevalence of attempted suicide to be 8% (girls: 11%; boys: 5%). 35 In British Columbia, the estimated pastyear prevalence of attempted suicide in the general adolescent population in 2013 was 6% (girls: 9%; boys: 3%). Despite the similar prevalence of attempted suicide among street youth and the general adolescent population, the most common methods used among street youth are especially deadly and include wrist slitting, intentional drug overdose, and hanging. 36 Lifetime suicidal ideation was reported by 39% of participants in our study, a prevalence .3 times that reported by the National Comorbidity Survey of adolescents in the United States. 37 This elevated prevalence in part reflects the higher median age in our study sample, because suicidality generally increases as adolescence progresses to early adulthood. 1, 2, 28 In any case, estimates of lifetime suicidal ideation among adults in the general population are one-third that found in the street youth in our study, and factors such as childhood maltreatment are likely critical contributors. 38, 39 Our results extend those from crosssectional studies in clinic-based adult drug users. 13, 14, 34 Our results also build on findings from a recent longitudinal study of communityrecruited adult drug users in Vancouver showing elevated risk of attempted suicide after childhood maltreatment. 16 What is less clear among these studies is which types of childhood maltreatment confer the greatest risk. In studies examining multiple types of maltreatment, results often suggest that sexual abuse shows the strongest association with suicidality. 15, 34 In our sample, sexual abuse was associated with increased cumulative incidence of attempted suicide but was not significant in Cox regression models. Sexual abuse was the least common form of childhood maltreatment reported in our study, although we cannot exclude that participants may have felt uncomfortable disclosing such experiences.
Nonetheless, our study builds on previous studies by including less studied forms such as emotional abuse and physical and emotional neglect. Although less researched, emotional abuse has shown a strong association with suicidality in studies in which it has been examined. 16, 34 In our study, emotional abuse was reported to have co-occurred in nearly half of all participants also reporting physical abuse, and emotional neglect was similarly comorbid. Because physical abuse was the only type of maltreatment to maintain an independent effect in a combined model, some of the harm of emotional abuse and neglect may be due to physical abuse that youth experience simultaneously.
The underlying mechanisms linking childhood maltreatment to suicide require further study. Although our data did not support a mediating role for depressive symptoms, childhood maltreatment and suicidality are both linked to depression, bipolar disorder, anxiety disorders, and posttraumatic stress disorder. 37, 40 Such psychiatric conditions, many of which are prevalent among street youth, may result from childhood maltreatment and subsequently predispose to suicidality. 3, 6, 41 Prolonged street involvement is also likely detrimental to the mental health of youth. 42 Homelessness is an independent predictor of substance use. 43 Both homelessness and substance use are harmful yet common aspects of street life, 5, 44, 45 and both are associated with suicidality. 46, 47 Qualitative research shows that homelessness, substance use, and adverse childhood experiences converge on feelings of hopelessness and of being "trapped," which contribute to suicide among street youth. 48 Regardless of mechanism, previous work suggests that to deliver effective, trauma-informed suicide treatment and prevention to street youth, providers should understand that the impact of childhood maltreatment is far-reaching and influences child and adolescent development and coping strategies. 49, 50 Street youth providers should ensure a physically and emotionally safe treatment environment to avoid retraumatization and, in delivering services, decrease hierarchical approaches and empower youth to collaborate in their own care. 49, 51 Limitations of our study include the reliance on self-report, which may have been subject to recall bias. Participants may have been reluctant to disclose traumatic experiences, suicide attempts, or other risk behaviors. Moreover, distinguishing suicide from drug overdose may be difficult, particularly because overdose is a common method of suicide. 4, 8, 13 To account for this possibility, we trained nurse interviewers to distinguish between overdose and suicide and adjusted for cooccurring injection drug use and recent overdose in our analyses. In addition, we studied childhood maltreatment and did not ascertain ongoing, street-based abuse, which may have contributed to the risk of attempted suicide. 52 Conversely, we cannot rule out that ongoing contact with research staff and referrals to mental health services for high-risk participants reduced suicidality.
CONCLUSIONS
Our findings reveal an elevated risk of suicide attempts among street youth with a history of childhood maltreatment compared with those a Categories used standardized cutoffs of the CTQ and were collapsed with "none to moderate" (score of 5-12; reference group) incorporating "none to minimal" (score of 5-8) combined with "low to moderate" (score of 9-12), and "moderate to severe" (score .12; comparison) incorporating "moderate to severe" (score of 13-15) combined with "severe to extreme" (score .15). 26,27 b Standard and IPCW models include the type of abuse/neglect listed (and no other), adjusted for age, gender, past-6-month injection drug use, and past-6-month drug overdose. IPCW models reweighted the sample to inflate the contribution of participants lost to follow-up, thus accounting for the possibility that those who did not return for full follow-up may have been at elevated risk of suicide. The combined model included all 5 types of abuse/neglect in same model without IPCW (and additionally adjusted for age, gender, past-6-month injection drug use, and past-6-month drug overdose).
without this history. These results build on preexisting research by specifically examining the harms of other, less studied forms of maltreatment, including emotional abuse and physical and emotional neglect. Additional studies are needed to show the mechanistic pathways and to identify protective factors. Nonetheless, the high prevalence of self-reported childhood maltreatment among street youth in this setting demonstrates the importance of delivering suicide prevention services from a trauma-informed perspective.
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